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VISION OF INSTITUTION
To build Jeppiaar Engineering College as an institution of academic excellence in technology
and management education, leading to become a world class University.

MISSION OF INSTITUTION

1 To excel in teaching arldarning, research andinnovation by promoting the principles of
scientific analysis and creative thinking.

1 To participate in the productiodevelopment, dissemination of knowledgand interact
with national and international communities.

1 To equip students with ethicehlues, and life skillsthat wouldenrich their lives and enable
them to meaningfully contribute to tipeogress of the society.

1 To prepare students fdmigher studies and lifelong learning, enrich them with the
practical and entrepreneurial skills necessy to excel as future professionals and
contributetdNat i ond6s economy.

PROGRAM OUTCOMES (POs)

1 Engineering knowledge Apply the knowledgeof mathematicsscience,engineering
fundamentalsandan engineeringspecializatiorto the solutionof complexengineering
problems

2 Problem analysis Identify, formulate, review research literature, and analyze
complex engineering problems reaching substantiated conclusions using first
principles of mathematics,naturalsciencesandengineeringsciences.

3 Design/development of solutions Design solutions for complex engineering

problemsand designsystemcomponentor processeshat meetthe specifiedneeds
with appropriate considerationfor the public health and safety, and the cultural,
societal, anénvironmental considerations

4 Conduct investigations of complex problems. Use researckbasedknowledgeand
research methodsincluding design of experiments,analysis and interpretation of
data,andsynthesi=f the informationto providevalid conclusions.

5 Modern tool usage Create,select, and apply appropriatetechniques,resources,
and modern engineeringand IT tools including predictionand modelingto complex
engineeringctivitieswith an understandingf thelimitations.

6 The engineer and society Apply reasoninginformed by the contextualknowledge
to assess societal, health, safety, legal and cultural issues and the consequent
responsibilitiegelevantto the professionaéngineeringractice.

7 Environment and sustainability: Understand the impact of the professional
engineeringsolutions in societaland environmentalcontexts,and demonstratethe
knowledgeof, and needfor sustainablelevelopment.

8 Ethics: Apply ethicalprinciplesandcommitto professionakthicsandresponsibilities
andnormsof theengineeringractice.

9 Individual and team work: Functioneffectively as an individual, and as a member
or leaderin diverseteamsandin multidisciplinarysettings.
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10 Communication: Communicateeffectively on complex engineeringactivities with
the engineering community andwith society at large, suchas, being ableto
comprehend andvrite effective reportsand design documentationmake effective
presentationsgndgive andreceiveclearinstructions.

11 Project managementand finance: Demonstrateknowledge and understandingof
the engineeringand managemenprinciples and apply theseto o n eaddvis work, as
a member and leader in a team, to manage projects and in multidisciplinary
environments.

12 Life-long learning: Recognizethe needfor, and havethe preparationand ability to
engagein independenandlife-long learningin the broadestontextof technologica
change.

VISION OF THE DEPARTMENT

The Department of Electrical and Electronics Engineering strives to be a Centre of
Excellence in education and technical research, irfetideavournf which the Department will
continually update the teaching methodologies, progress in the emerging technologies and
continue to play a vital role in the development of the society.

MISSION OF THE DEPARTMENT

To develop the ability téearn and workcreatively that would enhance the ability

M1 of both students and faculty to dmovative research

To create and maintainstateof-the art facilities which provide studentsand

M2 faculty with opportunities to analyse, apply atidseminate knowledgeglobally .

To impart the knowledge in essential interdisciplinary fields which will enhan
M3 the interpersonal skills, team work, professionathics and make them work
effectively for their own benefit and thetterment of the society

Prepare students fdifelong learning of theoretical andoractical conceptsto

M4 face intellectualeconomicaland career challenges.
PROGRAM EDUCATIONAL OBJECTIVES (PEOSs)
PEO 01 Strengthen the knowledge in Electrical and Electronics Engineering to enablg

work for modern industries by promoting energy conservation and sustainabil

PEO 02 | Enrich analytical, creative and criticklgical reasoningskills to solve problem
faced by emerging domains of electrical and electronics engineering ind
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worldwide.

PEO 03 | team spirit in multidisciplinary projects with a broadethical, professional

Develop effective communication and infgrsonal skills to work with enhancg

economical andocial perspective.

PEO 04

Prepare the students either to estaldisiit ups or to pursuehigher education at
reputed institutions.

PROGRAM SPECIFIC OUTCOME (PSOs)

PSO 1

Professional Skills:
Apply the knowledge of Mathematics, Science and Engineering to solve red

problems in the field ofPower Electronics, Electrical Drives, Power Systems
Control Systems and Instrumentation

PSO 2

Research and Innovation:

Analyze and synthesize circuits by solving complex engineering problems to
the optimal solution using effective software tools and hardware prototypes er
field of robotics and renewable energy systems.

PSO 3

Product development:
Develop concepts angdroducts by applying ideas of electrical domain into otk
diversified engineering domains.
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Coursecode &Name: EC83511 Electronic Devices &Circuits
DegredProgramme: B.E-EEE
Seamester: Il

Duration: June-Nov 18
Regulation: 2017/AUC

AIM:
To understand the design and applicationsElfctronic Devices.To understandhe
variousoperation, characteristics and limitations of Electr@gwices

Course Objectives:
1 Be familiar with the structure obasic electronic devices
1 Be exposed to the operation and applications of electronic devices.

UNIT I PN JUNCTION DEVICES

PN junction diodefi structure, operation and -V characteristics, diffusn and transient
capacitance Rectifiersi Half Wave and Full Wave RectifiérDisplay devicesLED, Laser
diodes Zener diode characteristiZener Reverse characteristids Zener as regulator

UNIT Il TRANSISTORS
BJT, JFET, MOSFETstructure pperation, characteristics and Biasing UJT, Thyristor and IGBT
- Structure and characteristics.

UNIT Il AMPLIFIERS

BJT small signal model Analysis of CE, CB, CC amiflers- Gain andrequencyesponsé
MOSFET small signal modelAnalysis of CS andSource followeri Gain and frequency
responseHigh frequency analysis.

UNIT IV MULTISTAGE AMPLIFIERS AND DIFFERENTIAL AMPLIFIER

BIMOS cascade amplifier, Differential amplifitrCommon mode and Difference mode analysis
T FET input stage$ Single tuned mplifiers i Gain and frequency responseNeutralization
methods, power amplifieiisSTypes (Qualitative analysis).

UNIT V FEEDBACK AMPLIFIERS AND OSCILLATORS
Advantages of negative feedbackoltage / current, series , Shunt feedbapksitive feedback
T Condition for oscillations, phase shif\Wien bridge, Hartley, Colpitts and Crystal oscillators.
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C

Course Outcomes

C25.1

Understand the basic structure of electronic devices such as diodes, Rectifiers
display devices

C25.2

Understand theperation of various types of transistors and thyristor families

C253

Analysis various amplifiers hybrid parameters and study their frequency and ga

response

C254

Imparts knowledge on multistage amplifiers and differential amplifiers

C255

Understand the advantages of feedback amplifiers, various oscillators and their

applications

Mapping of CourseOutcomes(COs), Cour se(C),ProgramSpecifi cOutcomes (PSOs)with Program
Outcomes. (POs)i [L evds of corréation:3 (High),2 (Medium), 1(L ow)]

PO1|PO2|PO3|PO4|PO5|PO6|PO7|PO8|PO9|PO10|PO11|PO12|PSO1PSO2PSO3
Cc25.1 3 2 3 2 - 3 3 - - - - 3 2 2 1
C25.2 3 2 3 3 - 2 2 - - - - 3 2 2 2
C253 3 3 3 3 2 2 2 - - - - 3 2 2 1
C25.4 3 3 3 3 3 2 2 - - - - 3 2 2 1
C255 3 3 3 3 3 3 2 - - - - 3 2 2 1




EC 8351 Electronic Devices And Circuits (2018) Odd semester

LECTURE PLAN

Course Contents:

UNIT I - PN JUNCTION DEVICES
PN junction diodé structure, operation and-Mcharacteristicsdiffusion and transient capacitance

Unit |

-Rectifiersi Half Wave and Full Wave RectifiérDisplay devicesLED, Laser diodesZener

diodecharacteristicsZener Reverse characteristicZener as regulatqC01&CO2)

Course Qutcomes:

CO1: Understand the basic structure of electronic devices suchs diodes and display
devices

CourseDelivery Details :

Book
Sl. Course Content €O Reference & | Delivery method No. of Hrs to | Knowledge
No. Statement be handled level
Page No

1 |PN junction co1 chalk and board 40m U
diode structure PPT

2 |operation and M co1 chalk and board 40m u
characteristics PPT

3 | Diffusion and CO1,CO2 chalk and board 40m U
transient PPT
Rectifiersi Half chalk and board U

4 e CO1 40m
WaveRectifier PPT

5 Rectifiersi _F.uII co1 chalk and board 40m U
Wave Rectifier PPT

6 |Display devices Co1 chalk and board 40m U
1N PPT

7 |Laser diodes Cco1 chalk and board 40m U

PPT

8 Zener dlo_de_ Cco1 chalk and board 40m U
characteristics PPT

9 |Zener Reverse Co1 chalk and board 40m U
characteristics PPT

10 Zener as regulato COo1 chalk and board 40m U

PPT
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Unit Il

Course Qutcomes:

CO1: Understand the basic structure of electronic devices such as diodes and display
devices
CO2: Understand the operation of transistors

Course Content:

UNIT -l TRANSISTORS

BJT, JFET, MOSFETstructure, operatiorgharacteristics and Biasing UJT, Thyristor and IGBT

-Structure and characteristics.

Course delivery details :

Book
) No. of Hrs
Sl. Course Content CO Reference| Delivery 10 be Knowledge
No. Statement | & Page method level
No handled
1 |BJT- structure C01,C0O2 chalk and 40m B
board / PPT
2 |BJT- operation, C0O1,C0o2 chalk and 40m u
characteristics board / PPT
3 |MOSFET- structure CO1,C0O2 chalk and 40m U
polymorphism board / PPT
MOSFET- C01,C0O2 chalk and U
4 operation, board / PPT 40m
characteristics
5 |JFET structure C01,C02 chalk and 40m u
6 JFET- operation, C0O1,CO2 chalk and 40m u
characteristics board / PPT
7 |Biasing C0O1,C0O2 chalk and 40m U
hoard / PPT
8 UJT-Structure and CO1,CO2 chalk and 40 U
characteristics board / PPT m
9 |Thyristor-Structure ~ CO1,CO2 chalk and 40m u
and characteristics board / PPT
10 IGBT -Structure ang C01,C0O2 chalk and 40m U
characteristics board / PPT
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Course Qutcomes:

Unit 111

COa3: Analysis various amplifiers and study their frequency and gain response

Course Content:

UNIT -l AMPLIFIERS
BJT small signal modél Analysis of CE, CB, CC amplifier$sain and frequency resporise
MOSFET smalkignal moddl Analysis of CS and Source followeiGain and frequency

responseHigh frequency analysi$CO1,CO3&C04)

Course delivery details :

(6{0) Book Deliver No. of Hrs Knowledge
SI. No. Course Content | .- Reference methoél/ to be level 9
& Page No handled

1 |BJT small signal CO3 chalk and 40m u
model board / PPT

2 Analysis of CE COo3 chalk and 40m U
board / PPT

3 |Analysis of CB CO3 chalk and 40m u
board / PPT

Gain and frequency]  CO3 chalk and U

4 response board / PPT 40m

5 |MOSFET small CO3 chalk and 40m u
signal model board / PPT

6 |Analysis of CS CO3 chalk and 40m U
follower board / PPT

7 |Analysis of CD CO3 chalk and 40m U
follower board / PPT

g | Gainand frequency] CO3 chalk and 40m U
iCS board / PPT

9 Gain and frequeney, CO3 chalk and 40m u
CD board / PPT

10 |High frequency COos3 chalk and 40m u
board / PPT

analysis
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Unit IV

Course Outcomes:
CO4: Imparts knowledge on multistage amplifiers and differential amplifiers

Course Content:
UNIT -IV MULTISTAGE AMPLIFIERS AND DIFFERENTIAL AMPLIFIER

BIMOS cascade amplifier, Differential amplifierCommon mode and Difference moalealysis
T FET input stages Single tuned amplifier§ Gain and frequency responseNeutralization
methods,power amplifieiisTypes (Qualitative analysis).

Course delivery details :

CcO Book
Sl. Reference Delivery | No. of Hrs to | Knowledge
No. Course Content Stateme & Page | method be handled level
nt No
1. CO4 chalk and 40m U
BIMOS cascade board
CcoO4 chalk and U
2. | Differential amplifier- board 40m
Introduction
3. |Common modanalysis | CO4 chalk and 40m U
board
4. Difference mode CoO4 chalk and 40m U
analysis board
5. |FETinput stages CoO4 chalk and 40m U
hnard
6. |Single tuned amplifiers| CO4 chalk and 40m u
board
7. |Gain and frequency oo} chalk and 40m U
response board
8. |Neutralization methods| CO4 chalk and 40m U
board
9. |Power amplifiers CO4 chalk and 40m u
Introduction board
10. Typesi Class A,B,C co4 chalk and 40m U
board
11.| Typesi Class D,AB CO4 chalk and 40m U
board
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Course Qutcomes:

Unit vV

CO4: Understand the advantages of feedback amplifiers and their applications
CO5: Understand the various oscillators

Course Content:

UNIT V - FEEDBACK AMPLIFIERS AND OSCILLATORS
Advantages of negative feedbdckoltage /current, series , Shunt feedbdgositive feedback
T Condition for oscillations, phase shifWien bridge, Hartley, Colpitts and Crystal oscillators

CourseDelivery Details :

Book : No. of Hrs
' & Page No handled
1.  Advantages of C0O4,C0O5 chalk and boarg U
negative feedback 40m
2. |Voltageseries C0O4,C0O5 chalk and boarg 40m U
3. |VoltageShunt C0O4,CO5| chalk and boar¢ ~ 40m U
4. |Currentseries C0O4,CO5| chalk and boar¢ ~ 40m u
5. Current Shunt C04,CO5| chalk and boar¢ ~ 40m U
6. |Shunt feedback CO4,C0O5 chalk and boarg 40m U
7. |positive feedback | CO4,CO5 chalk and boarg 40m u
8. Condition for CO4,CO5 chalk and boar¢ ~ 40m U
9. |phase shift C04,C0O5 chalk and boarq 40m U
10. | Wien bridge CO4,CO5 chalk and boarg 40m u
11. |Hartley C0O4,C0O5 chalk and boarg 40m u
12.|Colpitts CO4,CO5 chalk and boarg 40m u
13. |Crystal oscillators | €94€0O5 chalk and board 44, U

R- Remember, U- Under stand, A-

Apply, An- Analyze, E- Evaluate & C- Create.
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Books: Text/Reference:

S.NO Title of The Book Author Publisher Year
1.| TB1 | Electronic Devices and Circuits g:l\lnd A. Prentice Hall of India | 2004
: o Sedra and Oxford University
2.| TB2 | MicroelectronicCircuits smith Press 2004
3.| RB1 | Micro Electronic Circuits Rashid Thomson publications| 1999

. Pearson Asia 5th

4.| RB2 | Electron Devices Floyd Edition 2001
Electronic Circuit Analysis and Donald A Tata McGraw Hill,3rd

5| RB3 Design Neamen Edition 2003
Electronic Devices and Circuit Robert

6.| RB4 theory L.Boylestad 2002
Analysis and Application oAnalog Robert B

7.| RB5 | Electronic Circuits tdiomedical Ngrtﬁ:op' CRC Press 2004

Instrumentation

Scrutinizing CommitteeM embers

Comments Givenby the

Signature of the Scrutinizing

Signature of the HOD
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UNIT |
PN JUNCTION DIODE
PART-A

1. What are valence electrons?
Electron in the outer most shell of an atom is called valence electron.
2. What is forbidden energy gap?
The space between the valence and conduction band is said to be forbidden energy gap.
3. What are conductors? Give examples?
Conductors are materials in which the valence and conduction band overlap each other
so there is a swift movement of electrons which leads to conduction. Ex. Copper, silver.
4. What are insulators? Give examples?
Insulators are materials in which the valence and conduction band are far away from
eachother. So no movement of free electrons and thus no conduction. Ex glass, plastic.
5. What are Semiconductors? Give examples?
The materials whose electrical property lies between those of conductors and insulators
are known as Semwnductors. Ex germanium, silicon.
6. What are the types of Semiconductor?
Intrinsic semiconductor
Extrinsic semiconductor.
7. What is Intrinsic Semiconductor?
Pure form of semiconductors are said to be intrinsic semiconductor. Ex germanium,
silicon.
8. What is Extrinsic Semiconductor?
If certain amount of impurity atom is added to intrinsic semiconductor the resulting
semiconductor is Extrinsic or impure Semiconductor.
9. What are the types of Extrinsic Seniconductor?
P-type Semiconductor
N- Type Semiconductor.
10.What is P-type Semiconductor?
The Semiconductor which are obtained by introducing pentavalent impurity atom
(phosphorous, antimony) are known a/pe Semiconductor.
11.What is N-type Semiconductor?
The Semiconductor which are obtained by introducing trivalent impurity atom (gallium,
indium) are known as ffype Semiconductor.
12.What is doping?
Process of adding impurity to an semiconductor atom is doping. The impurity is called
dopant.
13.Which is majority and minority carrier in N -type Semiconductor?
Majority carrier: electrons and minority carrier: holes.
14.Which is majority and minority carrier in P -type Semiconductor?
Majority carrier: holes and minority carrier: electrons.
15.What is a PN junction diode?

A PN junction diode is a two terminal device consisting of a PN junction formed either of
Germanium or Silicon crystal. A PN junction is formed by diffusing P type material to
one half side and N type material to other half side.
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16.What is depletion region in PN junction? (MAY/JUNE 2012)

The diffusion of holes and electrons wiisult in difference in concentration across the
junction which in turn results in the movement of the mobile charge carriers to the
junction thus resulting in a region called depletion region.

17.What is barrier voltage?
Because of the oppositely charged ions present on both sides of PN junction an electric
potential is established across the junction even without any external voltage source
which is termed as barrier potential.

18.What is meant by biasing a PN junction?

Connecting a PN junction to an external voltage source is biasing a PN junction.
19.What are the types of biasing a PN junction?

Forward bias

Reverse bias.
20. Define Static resistance and Dynamic resistance? (May 2013)

The resistance offered by the diode to

resi stanceo and the resistance offered by
ADynamic resistanceo.
21. Explain the terms knee voltage and breakdown voltage? (Nov 2010)
Knee voltage: The forward voltage at which the current through the PN junction starts
increasing rapidly is known as knee voltage. It is also called as wottage or threshold
voltage.Breakdown voltage: It is the reverse voltage of a PN junction diode at which the
junction breaks down with sudden rise in the reverse current.
22.Write down and explain junction diode equation.
The equation which explains the forward and reverse charaicte$ta semiconductor
diode is known diode equation. The diode current is given by
o PR MVt 1)
Where } = reverse saturation current
m= 1 for Ge diodes , 2 for silicon diodes
V- External voltage
V7 = volt equivalent of temperature. = T/11,600
23. Define the term the drift current.
If a steady electric field is applied across a semiconductor, it causes the free electrons to
move towards the positive terminal and the holes move towards the negativeatarini
the battery. This combined effect causes a current flow in the semiconductor. The current
produced in this manner is known as drift current.
Drift current density due to electr

a. Q; = r|£‘ : O
Drift current density due to holes

Jn = Drift current density due to electrons
J, = Drift current density due to holes
g = Charge of the carrier
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m, = Mobility of electrons
my, = Mobility of holes
E = Applied electric field strength.

24.What is diffusion current? (APR/MAY 2015 )
In a semicondctor it is possible to have a non uniform distribution of carriers. A
concentration gradient exists if the number of either holes or electrons is greater in one
region as compared to the rest of the region. The holes and electrons then tend to move
from aregion of higher concentration to lower concentration region.
This process is known as diffusion and the electric current produced due this process is
known as diffusion current.
25.What is forward bias and reverse bias in a PN junction?
When positive of the supply is connected to P type and negative to N type then it is
forward bias. When positive of the supply is connected to N type and negative to P type
then it is reverse bias.
26.What is Reverse aturation current?
The current due to the minority carriers in reverse bias is said to be reverse saturation
current.
27.What is reverse break down?
During reverse bias after certain reverse voltage the current thttoeigimction
increases abruptly thus breaking the crystal which is termed as reverse break down.
28.Give the diode current equationAPRIL/MAY 2011)
| =1,(e7™ - 1)
| T Total diode current
lo - reverse saturation current
V1 Applied vdtage
9 T Constant which is 1 for Germanium and 2 for Silicon
V1 - voltage equivalent of temperaturer{¥ T/11600)
29. Give two applications of PN junction diode.
As rectifier in power supplies.
As switch in logic circuits
30.Why contact differences of potentiakexist in PN junction?
When a PN junction is formed by placing-#ype and rtype material in intimate
contact, the Fermi level throughout the newly formed specimen is not constant at
equilibrium. There will be tnasfer of electron and energy until Fermi levels in the two
side did line up. But the valence and conduction band-isidRe cannot be at the at the
same level as in N side. This shift in energy level results in contact ddéeoén

potential .
31.Give the expression of contact difference of potential?
kTIn NN
EO - > D' YA

n
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Eo . contact difference of potential
K — Boltzmann constant
T — Temperature
Np. concentration of donor atoms
-\JA _concentration of acceptor atoms
n; _intrinsic concentration
32.What is the total current at the junction of PN junction diode?
The total in the junction is due to the hole current entering the n materiathand
electron current entering the p material. Total current is given by
[ = In(0) + Inp(0)
[ — Total current
I,n(0) - hole current entering the n material
Lip(0) - electron current entering the p material.
33.What is the diffusion length for holes (L,)?
Diffusion length of holes can be said as the mean distance of travel of hole before
recombination.
L,_ (D, Tp)uz
34. State the law of junctionrelating the boundary value of injected minority carrier
concentration with applied voltage?
The law of junction gives the density of minority carriers injected into a material across
the junction. In a PN junction diode, concentration of holes injectédl time n region is

givenby  R,(0) = p, g™
35.Compare PN diode ad Zener Diode

No. Zener diode P-N junction diode

Operated in forward biased condilion and never
operaled in reverse breakdown condition.

1. Operated in reverse breakdown condition,

2. | The characteristics lies in third quadrant. The characteristics lies in first quadrant.

Operating (mA)
,! regions
!
/

= v -V r — -,_-V
Operating I

region f

!

3. Dynamic zener resislance is very small in
raverse breakdown condition.

The diode resistance in reverse biased
condition is very high.

4. | Zener diode symbol is,

- Bq +
—_—
Iz

The p-n junction diode symbol is,
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5. | The conduction in zener is opposite to thal of The conduction when forward biased is in
arrow in the symbol, as operated in breakdown | same direction as that of arrow in the symbol,
region. when forward biased.

6. The power dissipation capability s very high. The power dissipation capability is very low
compared to zener diodes.

7. | Applications of zener diode are voltage Applications of p-n junchon diode are rectifiers,
regulalor, prolection circuits, vollage limiters voltage multiphers, clippers, clampers and many
elc. electronic devices.

36.What is Zener breakdown?may 2017
Zener break down takes place when both sides of the junction are very heavily doped
and consequently the depletion layeths and consequently the depletion layer is tin.
When a small value of reverse bias voltage is applied, a very strong electric field is set
up across the thin depletion layer. This electric field is enough to break the covalent
bonds. Now extremely largaumber of free charge carriers are produced which
constitute the zener current. This process is known as Zener break down.
37.What is avalanche break down7APRIL/MAY 2011), (NOV/DEC 2011) may2017
When bias is applied, thermally generated carriers which are already present in the diode
acquire sufficient energy from the applied potential to produce new carriers by removing
valence electron from their bonds. These newly generated addlitarriers acquire
more energy from the potential and they strike the lattice and create more number of free
electrons and holes. This process goes on as long as bias is increased and the number of
free carriers gets multiplied. This process is termeavatanche multiplication. Thus the
break down which occurs in the junction resulting in heavy flow of current is termed as
avalanche break down.
38.How does the avalanche breakdown voltage vary with temperature?
In lightly doped diode an increase in temperatincreases the probability of collision of
electrons and thus increases the depletion width. Thus the electrons and holes needs a
high voltage to cross the junction. Thus the avalanche voltage is increased with increased
temperature.
39.How does the Zener beakdown voltage vary with temperature?
In heavily doped diodes, an increase in temperature increases the energies of valence
electrons, and hence makes it easier for these electrons to escape from covalent bonds.
Thus less voltage is sufficient to knock ull these electrons from their position in the
crystal and convert them in to conduction electrons. Thus Zener break down voltage
decreases with temperature.
40. Mention the types of junction capacitance(MAY/JUNE 2013)
1 Depletion layer capacitance wansition capacitance
9 Diffusion capacitance
41.Define the term transition capacitance @ of a PN diode.(NOV/DEC 2009)
Transition capacitance is formed during the reverse bias of the PN junction diode,
k
Y]
Where, k = constant dependingthie nature of the semiconductor
1 Vg = barrier voltage
1 V = applied reverse voltage
1 =aconstant depending on the nature of the junction
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42.Define the term diffusion capacitance ostorage capacitance. (Nov 14)(Nov 17)
The diffusion capacitance effect is found when the diode is forward biased and it is
defined as the rate of change of injected charge with voltage and given by

. 1O
Og= —
27 hyp
| = diode current, Y = volt equivalent temperature.

V+=T/11,600
9 = constanth= 1 for Ge diodes 2 for silicon diodes
t = mean life time

43. Define rectifier
A rectifier is an electrical device that converts alternating current to direct current.
Typically this is done with a diode because they have the ability to conduct current one
way & block current from going in the other way.

44.What is a rectifier and list its types? (Nov 2014) (APR/MAY 2015)
Rectifier is a circuit which converts a.c. to.csgnal.
Half-wave rectifier: It is the simplest type of rectifier, which is made with just one
diode.
Full-wave rectifier: This rectifier is essentially made of two haléve rectifiers, and can
be made with two diodes and an earthed centre tap omat&fdrmer. The centre tap
allows the circuit to be completed because current cannot flow through the other diode.
Bridge rectifier: A bridge rectifier makes use of four diodes in a bridge arrangement to
achieve fullwave rectification.

45.Define: Ripple factor.
It is the ratio of a.c voltage to d.c voltage or a.c. current to d.c. current

46. Define filter and its need.(NOV/DEC 2009)
A filter is a component that is used to reduce the ripple voltage. Generally the component
used is a capacitor.

47.Draw the circuit diagram and output wave form for half wave rectifier

AC Input

01 v
T

ACNPUT E

QUTPLT, SHIOOTHER PULSATING ov

-V

Rectifier Output

=)
' T |+ RL
T %k ~
W 1’1\ W‘ ov/\ - / ~ Time
—=

! !
Here the wvoltage is 0V because
N the dicde is reverse-biased

48. Draw the circuit diagram and output wave form for full wave rectifier

Bt 3 ) - e
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49.Draw the circuit diagram for a full wave rectifier using bridge rectifier

50.Define PIV, what is the value of PIV for bridge wave rectifierANOV/DEC 2011)
PIV is the peak voltage across the diode in the reverse direction.
PIV for HWR = Em= pEDC| loc=0
PIV for FWR = 2En = pEpc| Ibc =0
PIV for bridge wave FWR =&,
51. Define and explain peak inverse voltage ( PIV) (Nov 2010)
Peak inverse voltage is the maximum reverse voltage that can be applied to the PN
junction without damage to the junction. If the reverse voltage across the junction
exceeds to its peak invergeltage, the junction may be destroyed due to excessive heat.
52.What is meant by transformer utilization factor?
It is the ratio of power delivered to the load to the volt ampere rating of transformer.
53. Mention some characteristics of LASER diode.
It is coherent i.e. there is no path difference between the waves comprising the beam.
It is monochromatic i.e. it consists of one wavelength and hence one colour only.
It is collimated i.e. emitted light waves travel parallel to each other.
54.Mention some applicdions of LASER diode.may/June 2016nay 2017
Laser diodes used in variety of applications ranging from medical equipment used in
surgery to consumer products like optical disk equipment, laser printers, hologram
scanners, etc. Laser diodes emitting visilié@t are used as pointers. Those emitting
visible and infrared light are used to measure the distance.
55.Draw the symbol of the following device (i)PN diode (ii))Zener diode (iii)LED
(iv)UJT (NOV/DEC 2015)

Anode [N | Cathode  Anade N[ Cathade g [\Ql o
v v L1

Diode symbol Zener diode symbol LED symbol

Ba

UJT SYMBOL

56. Applications of Zener Diode .( Nov 2016)
Clamping, voltage reference and voltage regulator
57.A silicon diode has a saturation current of 7.5uA @ room temperature 300K. Find
the saturation current @ 400k.
4=2,10=7.50A, T=300K
Sub in this equBfnow2016) =1 O(e~V/ £ VT
58. Define diode resistanagaay/June 2016
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PART T B

1. With neat sketch explain the construction, operation and its chasticts of PN junction
diode. Aso list its Advantagesdisalvantagesand its applicationsNOV/DEC 2014,
NOV/DEC 2015may 2016

2. Draw the circuit diagram of half wave rectifier for producing a positive output voltage.
Explain the circuit operation and sketch the wavefol@\{/DEC 2015,16)

3. (i) Explain the action of a full wave rectifier using diodes and give waveforms of input
and output voltage®APR/MAY 2015 may/June 20¥
(i) Derive an expression for a ripple factor in a full wave rectifier with resistive load.
APR/MAY 2015

4. Explain the working of bridge rectifier. Give the Expression for RMS current, PIV,
Ripple factor and efficiencNOV/DEC 2014

5. With neatdiagram, explain the operation of Zener diode and its forward and reverse
characteristics .Also distinguishes between Avalanche and Zener breakdowns.
NOV/DEC 2015may 2016

6. Briefly discuss about the followindgsPR/MAY 2015
i LED & Laser diodes.

il Zener dode as a voltage regulator.

7. Derive the expression oddpace Charge Capacitance of Riction diode under Reverse
Bias ConditionNOV/DEC 2016

8. An AC supply of 220V, 50 Hz is applied to a HWR through a transformer of turn ratio
10:1. Find (i) Maximum RMSoad Voltage (ii) Maximum RMS load current iii) Power
delivered to the load (iv) AC power input (v) Efficiency and ripple factor (vi) PIV, ripple
frequency, ripple voltage and ripple current

9. A 230 V, 50 Hz voltage is applied to the primary of a 5:1 stepdoentettapped
transfor mer used in a FWR having a | oad ¢
secondary coil resi stance together has a
across the load (ii) DC current flowing through the load (iii) DC powéveled to the
load (iv) PIV across each diode (v) Ripple voltage and its frequency

10.A germanium diode has a contact potential of .2volt while the concentration of accepted
impurity atoms is 3x10720/m”3. Calculate for a reverse bias of 0.1V the widtle of th
depletion region. If the reverse bias is increased to 10V calculate the new width of the
depletion region. Assuming cross sectional areahef junction as 1mm”2 , Analyse the

transition capacitance values for bdtle cases. Assunse=16 for germanium
11.Estimate the ideal reverse saturation current density in a silicon PN junction at T=300K,
Consider the following parameters in the silicon pn junction. Nd=Na= 10"18¢cmi=

1.5x10M0 cmf3, Dn =25 cm2/s, TpO0= Tn0=5x1{’s. Dp=10cm2/s,sr =11.7
.Comment a the result.

12. A bridge rectifier is supplied with 230V, 50Hz supply with stegwn ratio of 3:1 to a
resistive load of 10kY. If the diode forw
secondary resistance is 10Y. Ceflcurent, dct e t h e
output voltage and rms voltage, efficiency, ripple factor, peak factor, form factor, PIV
and TUF.
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13.) The reverse saturation of a silicon PN j
for the forward bias voltage of 0.6V at 25
(i) Brief about the terms Diffusion capacitance and transient capacitance with respect to
the diodemay/June 20X may 2016
140HA FW diode rectifier has V1=100sinvyt : R
peak and dc load current, DC load voltage, the jpestlantaneous diode current, the PIV
on the diode, AC input power, output power, Rectification efficiency of the FW rectifier.
(i) Determine the minimum and maximum values of the load resistance of the zener shut
regulator to meet the following specifiats VS=24V, VZ=10V, iZMIN=3mA,
| ZMAX=50mA and RL=250Y.
15.There is an application which needs the output voltage to be regulated. Choose
an appropriate diode/device, thatwould ensure this operationwith appropriate
circuit, describe how it regulates voltagonsider a specific example, design
the circuit with appropriate values of components involved. State trhs important
constraints that need to be conside(Bac 2017
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UNIT II
TRANSISTORS
PART-A

1. What is a transistor (BJT)?
Transistor is a three terminal device whose output current, voltage and /or power is
controlled by input current.

2. What are the terminals present in a transistor?
Three terminals: emitter, base, collector.

3. Why do wechoose Q point at the center of the load line?
The operating point of a transistor is kept fixed usually at the center of the active region
in order that the input signal is well amplified. If the point is fixed in the saturation region
or the cut off regn the positive and negative half cycle gets clipped off respectively.

4. List out the different types of biasing.
Voltage divider bias
Base bias
Emitter feedback bias
Collector feedback bias
Emitter bias.

5. What do you meant by thermal runway?
Due to theself heating at the collector junction, the collector current rises. This causes
damage to the device. This phenomenon is called thermal runway.

6. Why is the transistor called a current controlled device?
The output characteristics of the transistor dep@mthe input current. So the transistor
is called a current controlled device.

7. Define current amplification factor?
It is defined as the ratio of change in output current to the change in input current at
constant.

8. What is Q-point or operating point? (MAY/JUNE 2012)
We set a fixed level of certain currents and voltages in a transistor. These values define a
point called as the Qoint or the operating point

9. What are therequirements for biasing circuits?
The Q point must baken at the Centre of the active region of the output characteristics.
Stabilize the collector current against the temperature variations.
Make the Q point independent of the transistor parameters.
When the transistor is replaced, it must be of same type.

10.When doesa transistor act as a switch?
The transistor acts as a switch when it is operated at either cutoff region or saturation
region

11. What is biasing? (MAY/JUNE 2012)
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To use the transistor in any application it is necessary to provide suffickage and
current to operate the transistor. This is called biasing.

12. What is meart by biasing a transistor? (Nov 2014)
Transistor biasing is the process of maintaining proper flow of zero signal collector
current and collecteemitter voltage duringhe passage of signal. Biasing keeps emitter
base junction forward biased and colledbasse junction reverse biased during the
passage of signal.

13.What is stability factor?

Stability factor is defined as the rate of change of collector current with teéegbe rate
of change of reverse saturation current.

14.Explain about the various regions in a transistor?

The three regions are active region saturation region cutoff region.

15. Explain about the characteristics of a transistor?

Input characteristics: it is drawn between input voltage & input current while keeping
output voltage as constant.

Output characteristics: It is drawn between the output voltage &output current while
keeping input current as constant.

16.What are the three types of configurations?

Common base configuration, Common emitter configuration Common collector
configuration

17.Which transistor configuration is widely used®(NOV/DEC 2011)

CE is widely used because,

Both the voltage gain and current gain is greater than unity

The ratio of the outpuimpedance to the input impedance is small which makes it ideal
for coupling between various transistor stages

Higher power gain

18.Which configuration is known as emitter follower and why it is named so?

CC configuration is known as emitter follower, whatewery be the signal applied at the
input, may produce same signal at the output. In other words, the gain of the circuit is
unity. So that the common collector circuithe so called emitter follower is named as
emitter follower. (Output follows the input)

19.What are the disadvantages of collector feedback bias?

The disadvantages of the collector feedback bias are

The collector current is high.

If the AC signal voltage gain feedback into the resistigriRwill reduce the gain of the
amplifier.

20.Why voltage divider bias is commonly used in amplifier circuit?

The voltage divider bias has the following advantages.
The operating point will be in stable position.

The stability will be considerably improved.

Ic can be reduce to the collector leakage curignt |

21. Define the stability factor S for the fixed bias circuit.
The stability factor for the fixed bias circuit is ,

.S = 1 + b
bi Current gain of the transistor.
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22.Why fixed bias circuit is not used in practice?
The stabilityof the fixed bias circuit is very les. Since the stabil
a large quantity, therefore stability is less. So it is not used in the amplified circuits.
23.What is thermal run away? (NOV/DEC 2009), (MAY/JUNE 2013)
Due to the self heating at the collector junction ¢bélector current rises. This causes
damage to the device. This phenomenon is called thermal runaway.
24.The reverse saturation current in a silicon diode is 100nA at 27C. find the current
through the diode if the appliedforward voltage is 1V.

v, =203 21 o5 emy
11600
er g
| =1,6™ - 1)
6 0
9 e : 3 9
=100x10° g2*25-840° . 1) = 26A
e v

25.What is the difference between the AC and the DC load line in a CE amplifier
having voltage divider biasand external load resistor R ?
DC load line:
The load resistands not considered here,
Applying KVL in the CE junction,
VCC = ICR: +VCE + I ERE
PutV.. =0, I.=I¢

| - VCC

R *R
Put k= le = 0, Vec = Vceq Hence the DC load line doordinates are (¥eq, |
)
AC load line:

The loadresistance is considered here,
The co ordinates of the AC load line is determined by,

Re=R IR

maxVee = ICQRac +VCEQ

V,
maxle =l cq+——2>
R
26.Compare the performance of CE, CB, CQMAY 2017)

Parameters CB CE CC
Current gain (A Low High High
Voltage gain (V) High High Low
Input resistance Low Medium High
(Ri)

t

y
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Output resistanc High Medium Low
(Ro)

27.Give the Shockley's equation for FET.
The Shockley's equation give the relation between drain curggimt the pinch of region
andthe gate to source voltagggV

Q_ @l(l Oﬁ)

Where }ss= maximum value of drain current whes¥ 0 , V, = Pinch off voltage.

28.What is FET?
FET is abbreviated for field effect transistor. It is a three terminal device with its output
characteristics controlled by input voltage.
29.Why FET is called voltage controlled devicePNOV/DEC 2010)
The output characteristics of FET is controlled by its input voltage thus it is voltage
controlled.
30.Why do you call FET as field effect transistoP(NOV/DEC 2011)
As it is a voltage controlled device &toutput characteristics of FET is controlled by its
input voltage it is called as field effect transistor
31.What are the two main types of FET?
1.JFET 2. MOSFET.
32.What are the terminals available in FET?
Drain 2. Source 3. Gate
33.What is JFET?
JFET Junction field effect transistor.
34.What are the types of JFET?
N- channel JFET and-FZhannel JFET
35.What are the two important characteristics of JFET?
1.Drain characteristics 2. Transfer characteristics.
36.What is Transconductance in JFET?
It is the ratio of small change in drain current to the corresponding change in drain to
source voltage.
37.What is amplification factor in JFET?
It is the ratio of small change in drain to source voltage to the corresponding change in
Gate to source voltage.
38.What is the disadvantage of FET over BJT{APR/MAY 2011)
Its relative small gakbandwidth product in comparison with that of a conventional
transistor.
Greater susceptibility to damage in its handling.
JFET has low voltage gaitecause of small transconductance .

Costlier when compared to BJTO6s.
39.What are the consideration factors that are used for the selection of an FET
amplifier?

The consideration factors are
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Output voltage swing
Distortion
Power dissipation
Voltage gain
Drift drain current
40. Write the difference types of FET biasing circuits?
The FET biasing circuits are classified as,
1 Gate biasSelf biasVoltage divider biagurrent source biaZero bias
41.Write the use of JFET as a voltage variable resistor?
One of theapplications of voltage resistor (JFET) is to vary the gain of a multistage
amplifier, as the signal level is increased. This action is called automatic gain control
(AGC).
42. Mention the advantages of FET over BJT? (Nov 2013)(Nov 2017)
U The noise level igery low in FET since there are no junctions.
U FET has very high power gain
U Offers perfect isolation between input and output since it has very high input
impedance.
U FET is a negative temperature coefficient device hence avoids thermal runaway.
43. Define amplfication factor of JFET?(May 2010)
Amplification factor () is defined as the ratio of small change in drain to source voltage
(DVgs) to the corresponding change in gate to source voltagg)(at a constant drain
current Id.

. _ Y
= 29 5t constanty
Ywg

44.What is a MOSFET? Mention its types(NOV/DEC 2009)
Metal Oxide Semiconductor Field effect transistor. Its types are
Enhancement type
U N-channel
U P-channel
Depletion type
U N-channel
U P-channel
45.Why self-bias technique is not used in enhancement of tydDdOSFET?
The self bias technique cannot be used to establish an operating point for the
enhancement type MOSFET because the voltage acgdsdrRa direction to reverse the
gate and a forward gate bias is required.
46.What is MOSFET? (May 2013)
The MOSFET isan abbreviation of Metal Oxide Semiconductor Field Effect Transistor.
It is a three terminal semiconductor device similar to a FET with gate insulated from the
channel. Therefore it is a also known as insulated Gate (IGFET)

E R

47. Draw one biasing circuit for an enhancement type MOSFET MAY/JUNE 2013)
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ZERO BIASING DRAIN FEEDBACK BIAS
BIAS
48. Differentiate JFET and MOSFET? may 2016
JFET MOSFET
Reverse bias for gate Positive or negative gate voltage
Gate is formed as a diode Gate is made as a capacitor
Operated only in depletion mode Can be operated either in depleti
mode or in enhancement mode

High input impedance Very high input impedance due

capacitive effect
49. Differentiate Enhancement MOSFET and Depletion MOSFET

Enhancement MOSFET Depletion MOSFET

Positive voltage at the gate Negative voltage at the gate

Inversion layer is made Depletion of majority carrie
happens

Negative charges are formed Positive charges are formed

50.What does UJT stands for? Justify the name UJT.
UJT stands for uni junction transistor. The UJT is a three terminal semiconductor device
having two dopedegions. It has one emitter terminal (E) and two base terminals (Bland
B2 ). It has only one junction, moreover from the outlook; it resembles to a transistor
hence the name uni junction transistor.

51. Give the symbol and structure of UJT.(Dec 201y

SYMBOL STRUCTURE

Baszel

j 1
HH N

Emitter
=

Basel

52.Give the equivalent circuit of UJT.

==]

I' RB2
=]

—l|

= 1—

e

D—’W‘W__AN

=1

53.What is intrinsic stand- off ratio of an UJT? (MAY 2017)
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If a voltage VBB is applied between the bases with emitter open the circuit will behave as
a potential divider. Thus the voltage VBB will be divided across RB1RB®2 Voltage
across resistance RB1,

__ Ry - Ry
Vl RB + RBZVBB RBBVBB /7V

Whereh = & is called as intrinsic standff ratio.
B

54.What is interbase resistance of UJT?
The resistance between the two bases (Bland B2) of UJT is called as interbase resistance.
Interbase resistance R+ Ra2
Rgi- resistance of silicon bar betweepdhd emitter junction.
Rs: - resistance of silicon bar betweepdhd emitter junction

55. Give the expression for peak point voltage for UJT?
VP :hVBB +VD
Where
Vp - peak point voltage
1 - intrinsic stand -off ratio
Vg - voltage applied between the bases
Vp— barrier potential of UJT
56.What are the regions in the VI characteristics of UJT?
U Cutoff region
U Negative resistance region.
U Saturation region
57.Give the VI characteristics of UJT.

negative
cutott resistance SatUrecn

region region
o ﬁL'regn:hn L
€ =¥

VR | T oA

Emitter voltage

walley
poirt

< |
:
Lo qm--
|
|
|
|
|
|

Emitter current

58.What is meant by negative resistance region of UJTAPR/MAY 2011)
In a UJT when the emitter voltage reachespbak point voltage, emitter current starts
flowing. After the peak point any effort to increase in emitter voltage further leads to
sudden increase in the emitter current with corresponding decrease in emitter voltage,
exhibiting negative resistance. Thekes place until the valley point is reached. This
region between the peak point and valley point is called negative resistance region.

59. Mention the applications of UJT.(MAY 2017)

U Itis used in timing circuits

U Itis used in switching circuits

It is used m phase control circuits

It can be used as trigger device for SCR and TRIAC.

u
a
i
U Itis used in saw tooth generator.
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U Itis used for pulse generation.
60. What is intrinsi ¢ standoff ratio of a UJT? may 20177(NoV2013)

The ratio of voltage between emitter and bhse Vg is called as intrinsic stand of ratio.

The value lies between 0.51 to 0.82.

01 02
61.Compare UJT and FET.(NOV/DEC 2011)
S.No uJT FET
1 Terminalsi emitter,| Terminals T gate, source
basel, base 2 drain
2 It is a triggering It is an amplifier
device
3 It has negative It does not
resistance region
62. Differentiate BJT and UJT. (MAY/JUNE 2012)
S.No BJT uJTt
1 It has two PN junctions |It has only one PN
junctions
2 three terminals presel three terminals presen
are emitter, basq are emitter, basel,base?
collector
3 basically a amplifying basically a switching
device device
4 Gate surface is smaller | Gate surface is larger
5 It has two PN junctions | It has one junctions

63. Compare BJT and JFET (MAY 2010, NOV 2014,MAY 2015)

BJT

JFET

Low input impedance

High input impedance

High Output impedance

Low output impedance

Bipolar device

Unipolar device

Noise is more Less noise
Cheaper Costlier
Gain is more Gain is less

Current controlled device

Voltage controlled device

64.What is a thyristor? Mention two of them.(APR/MAY 2015)

A thyristor is a fowlayer semiconductor device, consisting of alternating P type and N
type materials (PNPN). The four layers act as bistable switches. As long \adtdye
across the device has not reversed (that is, they are forward bthged)prs continue to

conductelectriccurrent.




EC 8351 Electronic Devices And Circuits (2018) Odd semester

The most common type of thyristor is the (i) siliecontrolled rectifier (SCR) (ii) DIAC

(iii) TRIAC

65. Compare the transistor ard thyristors. (MAY 2017)

S.NO TRANSISTOR THYRISTOR

1. Transistor is a three layer , tw Thyristor is a four layer, thre
junction device junction device

2. Commutation circuitry which iy Commutation circuit is required

costly and bulky, is not required

3. To keep a transistor in th
conducting state, a continuous b
current is required.

Thyristors require a pulse to ma
it conducting and thereafter
remain conducting.

two transistor model of SCR(Jan 2011)may 201/

K

(a) Basic structure

(b) Equivalent circuit

67. Draw the VI characteristics of a SCR and mark important points.

— ]

Latching
current

breakdown  yording
E current

- < ] >

T

Forward volt-drop
{fconducting)

Gate
triggered

Forward
breakower
woltage
i -

n

{a) Circuit (b) i

leakage
current

characteristics

68.What is meant by latching current & holding current?(Jan 2012)
Latching current is the minimum anode current required to maintain the thyristor in the

on

66.D
raw
the

State immediately after a thyrsthas been turned on and gate signal has been removed.
Holding current is the minimum anode current to maintain the thyristor in the on state.

69.What is an IGBT? List its types.

Insulated gate bipolar transistor (IGBT) combines the advantages of BINNI@QBHET.
Therefore it has low switching times as well as low power losses.

1. Punch through IGBT
70.What are the advantages of IGBTs?
They have high input gate impedance.

2. Non punch IGBT.
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They have low conduction loss.
They have fast switching characteristics.
They have very high operating frequency.

71.Show how an SCR can be triggered on by the application of the pulse to the gate
terminal. (NOV/DEC 2015)

7 il e =" =0 _
L= — — - o - B

— P g— __l; _: 1 -

e - = . -

e tce ol ST s el e

72.List the applications of IGBTSs.
i) They are used in low noise, high performance power supplies.
i) They are used in inverters.
iii)They are used in motor speed controls.
73.What is Early effect? (NOADEC 2016)
Early effectis very important phenomenon used in drawing input characterstics(
graphical relation between input current and input voltage for different values of output
voltage) of Common Base Configuration which is similar to characterstics of forward
biased diodeEarly effectis also known as Base Width Modulation.
74Determine base current for CE tDE@20%6) si t or
|l E=I'C/ b , Using these relations problems ¢
75.draw the transfer and drain characteristics of JREJ2016

PART T B

1. (i))Explain the construction and operation of NPN transistors with neat sketch. Also
comment on the characteristics of NPN transisioNV/DEC 2014
(i) Explain the input/output characteristics of BJT in common base
configurationMAY/JUN 2014
(iif)Explain the operation of NPN transistor in CE configuration with its input and output
characteristics. Also define Active, saturation andaftitegion.MAY/JUN 2012
(iv) Compare the performance of a transistor in different configurdi/JUN 2012

2. (i)Explain the selection of Q point for a transistor bias circuit and discuss the limitations
on the output voltage swinblOV/DEC 2015
(i) Explain in detail, different biasing methods for a transistor circuit with neat circuit
diagram and obtairespective stability factodPR/MAY 2011, DEC 2017
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(inDraw a self bias circuit using BJT and derive an expression for the stability factor.
APR/MAY 2015
(iv) Draw the collector to base bias circofta transistor and derive tlegpression for the
stability factor NOV/DEC 2009 NOV/DEC 2013
(v) Distinguish between d.c and a.c load lines with suitable diagfBRIMAY 2015
(vi) Explain how potential divider bias is obtaind@®V/DEC 2011

3. (i)Explain the construction and operation ofcNannel JFETwith neat sketches and
characteristics curvielAY/JUN 2012

4. With the help of suitable diagram, explain the working of enhancement MO SHEW.
and explain its VI CharacteristicAPR/MAY 2015, DEC 2015 DEC 2013 DEC 2017
may 201

5. Describe the constructioand working of UJT with its equivalent circuit and-1V
characteristicsAPR/MAY 2015, NOV/DEC 2015 NOV/DEC 2013 , NOV/DEC 2016
may 2016

6. In an transistor amplifier using voltage divider bias, the operating pogfiasen such
that kq = 2rnA, VCE= 3V. If Rc=2.2Kohm VCC =9 V , hfind tleOvalues of bias
resistois andRE. Assume VBE = 0.3V and current through the bias resistors isg10l

DEC 2017

7. The reverse leakage current of the transistor when connected in CB configisatio?
mA and it is1l 8 e A when t he s ame transi stor
Determine Udc &bdc of the transistor. Assu

8. (i) For an nchannel silicon FET with a=3xTcm and Nd=1% electrons/crii. Evaluate
(a) pinch off voltage (b) the channel haidth for VGS= 0.5Vp.

(ii) In biasing with feedback resistor method, a silicon transistor with feedback resistor is
used. The operating point i's 7V, 1mA and
value of RB, Stability factor and the new operation poift#E 50 and al | ot he
values the same.

9. Design a voltage divider bias circuit for transistor to establish the quiescent point at
VCE=12V, | C=1. 5mA, stability factor SO3,
RC=5.6KkY

10. (i)With neat sketch, explain the consttion, operation and characteristics of SCR.

NOV/DEC 2014, NOV/DEC 2015NOV/DEC 2013, NOV/DEC 2016

11.(ii) Explain the construction and working principles of DIAC and TRIAC with neat
sketchesAPR/MAY 2015
(i) With neat sketch, explain the constructieperation and characteristics of IGBT
may 2016may 201/

12.(i) Take part in discussion of the two transistor model of a thyristor in detgil2017
(i) Sketch and explain the typical shape of drain characteristics of JFET for VGS=0 with
indication of fourregion clearly
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UNIT Il

AMPLIFIERS
PART-A

1. What is an amplifier?(APR/MAY 2015)
An amplifier is a circuit which can be used to increase the magnitude of the input current
or voltage at the output by means of energy drawn from an exsennale.
2. Based on the transistor configuration how amplifiers are classifiedTAPR/MAY
2015)
Based on transistor configuration, the amplifiers are classified as
1 Common emitter amplifier
1 Common base amplifier
1 Common collector amplifier.
3. List out the classification of large signal amplifiers?(NOV/DEC 2009), (MAY/JUNE
2013)
The large signal amplifiers are classified as follows.
Based on the input
Small signal amplifier
Large scale amplifier
Based on the output
Voltage amplifier
Power amplifier
Currert amplifier
Based on the transistor configuration
CE amplifier
CB amplifier
CC amplifier
Based on the number of stages
Single stage amplifier
Multi stage amplifier
Based on band width
Untunned amplifier (wide band amplifier)
Tuned amplifier (narrow baramplifier)
Based on the frequency response
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AF(Audio Frequency) amplifier
IF (Intermidiate Frequency) amplifier
RF(Radio Frequency) amplifier
Based on the biasing condition
I Class A amplifier
il. Class B amplifier
ii. Class C amplifier

\Y Class AB amplifie
% Class D amplifier
Vi Class S amplifier

Compare input impedance and voltage gain of CE and CC amplifier§NOV/DEC
2010),(NOV/DEC 2013)

S.No Characteristics CE CC

1 Input Impedance Low High

2 Voltage Gain Medium Low

10.

11.

12.

13.

Define hybrid parameters.(MAY 2011,NOV2014)
Any linear circuit having input and output terminals can be analyzed by four parameters
are input impedance, output impedance, current gain and voltage gain.(one measured on
ohm, one in mho and twdimensionless) called hybrid orgarameters.
What are the use of - Parameters?(NOV/DEC 2009, APR/MAY 2011)
It perfectly isolates the input and output circuits. Its source and load currents are taken
into account.
Write the procedure to draw the a.c.equivalent of a network

U Setting all the dc sources to zero and replacing them by a short circuit equivalent.

U Replacing all capacitors by a short circuit.

U Removing all elements bypassed by the short circuit equivalents introduced by

step 1 &step 2.

U Redraving the n/w in a more convenient & logical form.
What is the effect of coupling capacitors at low frequency?
At low frequency the coupling capacitors acts as open circuit
What is the effect of coupling capacitors at high frequency
At high frequency theoupling capacitors acts as short circuit
Which is the most commonly used transistor configuration? Why?
The CE Configuration is most commonly wused. The reasons are
High Current gain High voltage gain High power gain
Moderate input to outg ratio.
What are the values of input resistance in CB, CE & CC Configuration
CB - Low about 75 CE Medium About 750 CC Very high about 750
Write the voltage and current equation for hybrid parameters.

Vi=hyig+ Vo
l2 = hp1is + Vo

What are the values of kparameters?
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h11 = V1/ i1
h12 = V1 / Vz
h21 = Iz/ i1
hzz = i2 / V2
14. Write the hybrid equations of CE amplifier.

T Puli
_ ) ) r ’H‘+ mllF
15. Write the hybrid equations of CB amplifier.

- h + by
L= )
r.

| o L. i MLALL

16. Write the hybrid equations of CCamplifie
T et I»%HT-
= Mait’ Ha

r &
17. What is an amplifier? Compare BJT and FET amplifiers.
An amplifier is a circuit, which can be used to increase the amplitude of the input current
or voltage at the output by means of energy drawn from an external source.
18. Draw a small signal equivalent circuit of CE amplifiersAPR/MAY 2015)
The hybrid smalkignal equivalent circuit is given by,

o lc hie ib " Ic
A —— r . 1
T 1 &
Er
T T
Ib W7
— = N e oo 2
ce
e s l hreWce hfelb 1 hae l FL
‘L 1 A FL 1
?EI

19. Compare gain characteristics of CB, CC transistor circuits

Cormmmron Emitier Emilier Foflawer Common Base
A, Midrange Less than 1 hlidranpe
A Mideange Madrange Less tlym |
A High Midrange? Midrange®
AL Midrange High Lo
£ Midran e Low High

CB and CC are nearly opposite in terms of gain and impedance characteristics.

20. Give the significance of coupling and bypass capacitor on BW afmplifiers.
At low frequency the bypass capacitor makes gain to lower value and at higher frequency
the coupling capacitor decreases the gain so at low and high frequencies response curves
is varied and mid range of frequencies the gain is nearly constant.

21. State the reason for fall in gain at low and high frequencies
The coupling capacitance has very high reactance at low frequency, therefore it will
allow only a small part of signal from one stage and in addition to that the bypass
capacitor cannot bypaske emitter resistor effectively. As a result of these factors the
voltage gain rolls off at low frequency.
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22.

23.

24.

25.

26.

27.

28.

At high frequency the reactance of coupling capacitor is very low, therefore it behaves
like a short circuit. As a result of this the loading dffeicthe next stage increases which
reduces the voltage gain. Hence the voltage gain rolls off at high frequency.

Write short note on effects of coupling capacitar

The coupling capacitor transmits a.c. signal but blocks d.c. This prevents d.c. interferenc
between various stages and the shifting of operating point. It prevents the loading effect
between adjacent stages.

Define the frequencies fT & b

fr1 Itis the frequency at which short circuit gain becomes unity.

fp - Itis the frequency at which short circuit gain becomes unity.

Draw the low frequency incremental model of FET.

-—
24

d

DgmVes %rﬂs

s r-—a

Draw the frequency response curve of an amplifier.

Amplifier
Gain

foo F(H=z)

Upp utof
frequency

Define transconductance with respect to a JFEDEC 2017

In amplifier terminology., the gain is known as transconductance and is
denoted by the symbol “g, ~.

The gain is given by:

Al
AN Gs

gm =

Give the drain current expressions in triode region and in saturation region of
MOSFET
In saturation region:

ip =W, Cox (W2L) (vgs - V1, )* (1 + Avps) = ip(VGs, Vps» VBs)
Draw the small signal equivalent circuit of CS JFETNOV/DEC 2015)
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29. What is the need of coupling capacitors in amplifier design@OV/DEC 2015)
A couplingcapacitor is a capacitor which is used to couple or link together only the AC
signal from one circuit element to another. The capacitor blocks the DC signal from
entering the second element and, thus, only passes the AC signal.
30. What are 3 db frequencies?
The frequency at which we have 70.7% of fall from the maximum gain is called 3db
frequency
20. In an amplifier the maximum voltage gain is 2000, occurs at 2KHz. It falls to 1414 at
10Hz and 50Hz.Find i) B.W ii) Lower and upper cut off frequency.
BW=50Hz 10Hz= 40Hz
"@=10"0)&"Q@ = 50"k
31. Define upper and lower cut off frequencies of an amplifier.
The frequency at which the voltage gain of the amplifier is exactly 70.7% of the
maximum gain is knwn as lower cut off frequency.
The frequency at which the voltage gain of the amplifier, is exactly 70.7% oOf the
maximum gain is known as upper cutoff frequency.
32. Define the term bandwidth and gain bandwidth product.
Bandwidth is defined as the range @duency over which the gain remains constant.
The product of midland gaiand bandwidth is called gain bandwidth product
33. What are the causes of occurrence of upper cutoff frequency in BJT?
The internal capacitors are the main element for decrease of gain as exellagncef
upper cut off frequency.
34. List out the application and characteristics of CE amplifier.
It is used as voltage amplifier, among the three basic transistor amplifiers.
Characteristics of CE amplifier:
U It has good voltage gain with phase inversions. i.e. the output
voltage is 180°out of phase with input
U It also has good current, power gain and relatively high input and
output impedance.
35. Mention some application of CC anplifier.
U Itis used as buffer amplifier as it has unity voltage gain.
U Itis used as impedance matching network.
36. What is millers theoren?(NOV-DEC 2016)
Millers theorem states that the capacitor connected between the input and output can be
split in to two ret works such that one network appears as the mirror image of the other
one.The impedance of such network can be taken by open circuiting or short circuiting
the common connections exist between the two net works.
37. Define frequency response.
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Frequency rgponse can be defined as measure of output parameter variation with respect
to variation of input frequency.

38. State the reason for choosing 3 db point to determine the bandwidth.
The reason for choosing 3 db point to determine the bandwidth is that, thimlevel,
larger the frequency variation (i.e. output delivers the constant output below this level
even for lower frequency variation), the gain variation is large i.e. the output is not
constant. Thus 3 db point is selected as reference to find thevioim

39. Define voltage gain for a JFET CG configuration.

The small-signal voltage gain is found to be

Vf) . gnr{RD"RJL)

A, = =
V:' 1 -+ -gnJRS'?'
40. Distinguish between CE, CB, and CC amplifier®©EC 2017
CE Amplifier cC Amplifier CB Amplifier
Voltage Gain (4,) moderate (-R_/R_) low (about 1) high
Current Gain (4)) moderate ( B ) moderate (8+1) low (about 1)
Input Resistance high high loww
:] VCVS ]CCCS
Output Resistance high low high

41. Draw the hybrid small signal model of CB configuration? NOV-DEC 2016)

¥in — Vout

=
b Rs +

42.In acommonbaseconnection,current amplification factor is 0.9.1f the emitter
current is ImA, find the value of basecurrent. DEC 2017

43.The data sheet of an enhancement MOSFET givéd ,n) = 800 mA at
V4s=10 V andVgsemy= V. Find the drain current of V g 5V. DEC 2017

PART - B

1. Draw the hparameter model i BJT-CE amplifier and derive the equations for voltage
gain, current gain, input impedance and output impedd©O¥/DEC 2014, APR/MAY
2015,NOV/DEC 2016
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. Draw the a.c equivaht circuit of a C.BCE amplifier using hparameter model and

derive the equatiorior Zi,Zo,Av and Ai.APR/MAY 2015 DEC 2017

. Discuss the factonsivolved in the selection of I&c and Re for a single stage common

emitter BJT amplifier circuit ,using voltage divider hi&%8OV/DEC 2015 NOV/DEC
2016

. Compare and contrast all the paréeng of CC,CB and CC amplifierAPR/MAY 2015,

NOV/DEC 2013

. With neat circuit diagramperform ac analysis for common source and common drain

using equivalent circuit NMOSFET amplifieNOV/DEC 2014, NOV/DEC 2015,
NOV/DEC 2016MAY 2017)
Describe about small signal MOSFET amplifiers (NMOS) and obtain the expression for

its transconductancAPR/MAY 2015
. (i) Derive the expression for the voltage gain of CS amplifier

(i) For CS amplifier, the operating point is defined by VGSXBV,Vp=-6V and 1dQ=2.5mA )
with I DSS=8mA. Al so RG=1MY, RS=1 KY, RD=2. 2KY
Zo and Av (MAY 2017)

. (i) Discuss the factors involved in Ic, Rc and Re for a single stage common emitter BJT

amplifier circuit, using voltage divider biddAY 2017

(iri1) A CC amplifier shown in below figure
b of the silicon transistor is 100 and the
+Vee
Qng /
X
(L “ v
+ =
Y V) 2 3 = L ¢
[ I I
z z z
. () The MOSFET shown in below figure has the following parameidrs2V,
b=0.53,10r D=75kY. |t i s bi as eithpedance bhnd voltagd 3 mA.

gain
(i) With neat circuit diagram, evaluate the ac analysis for common source using
equivalent circuit NMOSFET amplifidbEC 2017

+H8V
4FML: f 2K
{— I

U

SPoA- loo
S T
2 T 2 Z
Zz
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10.The hybrid parameters of a transistor used as an amplifier in the CE configunaibre
= 800Y, hfe =7Pan6hre=tbdel= 1§0 RL =0 5K and Rs=5
Ri, Av, Pi

11.For a CB amplifier driven by voltage source of internal resistandRs =12 00 Y. The
i mpedance is resistor RL=1000Y. -ZLHb=-H par a
0.98 and Hinf=0.5A/V. Estimate the current gain A, Input impedance Ri, voltage gain
Av, overall gain Ais, overall voltage gain Avs and output impedance Zo.

12.The figure shows a commamitter amplifier. Determine the input resistance, ac load
resistance, voltage gain and output voltage

13. (i)Explain the working of Common emitter Amplifi@EC 2017
(i The datasheet ofan enhancemeMOSFETgivesiD(on) = 500mA at VGs= 10V and

VGsTH = |V. Findthedrain currrent for VGS=5\DEC 2017
+Ver ™ 12V

1. Examine the midband gain and -bandwidth'of a CE amplifier. Assume lower cutoff
frequency is 100Hz. Let Hfe=b=100, Cbe=4pF

—Q +5v

SKQ
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2. (i) Determine the mid band gaiapper cutoff frequency of a commaource amplifier
fed wi t h t he signal having i nternal res
RG=4. 7MY, RD=RL=15kY, gm=1mA/V, ro=150kY,
Voo

=
(i) For CS amplif—ier, the operating point is defined by @=2.5V, VP=6V and
| dQ=2.5mA with |1 DSS=8mA. Also RG=1MY, RS =

Calculate gm, rd, Zi, ZO and AV

UNIT IV
MULTISTAGE AMPLIFIERS AND DIFFERENTIAL AMPLIFIER
PART-A

1. What is a differential amplifier? What are its advantages™EC 2017
An amplifier that has two inputs and produces an output signal that is a function of the
difference between the two inputs. Advantages:
(i) It can compare any two signals and detect any difference. (ii).lt gives higher gain than
two cascaded stages of ordinary direct coupling. (iii).It provides very uniform
amplification of signal from dc up to very high frequencies.
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2. What are the applications of differential amplifier? DEC 2017 (Nov
2011)
U Inthe medial electronics field
U As ainput stage in the measuring instruments
U In analog computation
U In linear integrated circuits
3. What is the need of constant current circuit in differentia amplifier?
The necessary for constant current source for differential amplifier to increase the CMRR
without changing quiescent current and without lowering the forward current gain.
4. Define CMRR.what is its ideal value? (NOV/DEC 2015 May 2010 / Nov 2014)
& NOV-DEC 201§MAY 2017)
It is defined as the ratio of the differential voltage gaig) t& the common mode voltage
gain (Acm) .
CMRR = 20 log (Ad/Acm)
For aperfectdifferential amplifief the CMRR is equal tmfinity as Acmis zero.
5. State the different methods of biasing of difference amplifier.
a. The different methods of biasing of difference amplifier are,
b. i) Emitter bias ii) Constant current bias
6. Explain the need for constant current source for difference amplifier.
The necessity for constant current source for differential amplifier is to increase the
common mode rejection ratio without changing the quiescent current (operating point)
and without lowering the forward current gain.
7. Why R is replaced by a constantarrent bias in a differential amplifier?
The emitter supply ¥ used for biasing purpose must become largergas Rcreased
in order to maintain the quiescent current at its proper value. If the operating currents of
the transistors are allowed toodease, this will lead to higher¥alues and lower values
of He. Both these effects will tend to decrease CMRR. To overcome this practical
limitations R: is replaced by a constant current bias.
8. What is the input impedance of a differential amplifie with RE at its emitter
junction?
The input impedance of a differential amplifier with RE at its emitter junction is :
Yor 2t (1+ QD) Yo
9. What should be the value of AC, the common mode gain and Ad the difference
mode gain for an ideal differental amplifier?
The common mode gain of an ideal differential amplifier is 0. The difference mode gain
of an ideal differential amplifier is very high) .

10. Explain why constant current source biasing is preferred for differential amplifier.
The constant current source biasing is preferred for differential amplifier inorder to
increase the input resistance and to make the common mode gain zero.
11. Distinguish between common mod signal and differential mode signal.
If the same input is applied tboth the inputs, the operation is called common mode
signal. Itis the average value of the input signals.
L. @t @
®=7
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If the two opposite polarity input signals are applied, the operation is referred to as
difference mode. The difference betwebka input voltages in called difference mode

signal.

12.What is the classification of power amplifier?
Class A ,class B, class C, class AB & class D.
13. Explain the difference between voltage and power amplifier.
Voltage Amplifier: The input given to theansistor is in millivolts. The transistor used is
a small signal transistor. Power Amplifier: The input given to the transistor is in volts.
The transistor used is a power transistor.
14.Explain why power amplifier is also known as large signal amplifier.
Since the output obtained from the power amplifier is very large, it is known as large
signal amplifier.
15.How do you bias the class A amplifier? List the advantage of class A amplifiers.
(NOV/DEC 2013)
In class A mode, the output current flows throughethgre period of input cycle and the
Q point is chosen at the midpoint of AC load line and biase@dmplifier is a circuit
which can be used to increase the magnitude of the input current or voltage at the output
by means of energy drawn from axternal source.
ADVANTAGES OF CLASS A POWER AMPLIFIER.
U Lower distortion
U Higher suppression of ripple and noise from the power supply
U Lower output impedance
U Better DC stability
U Suppression of interference from the loudspeaker connection
16. Which power amplifier gives minimum distortion?
Class C power amplifier gives minimum distortion.
17. Define class A power amplifier
It is an amplifier in which the input signals and the biasing is such that the output current
flows for full cycle of the iput signal.
18. Define class B power amplifier.
It is an amplifier in which the input signal and the biasing is such that the output current
flows for half cycle of the input signal
19. Define class C power amplifierDEC 2017
It is an amplifier in which the put signal and the biasing is such that the output current
flows for less than half cycle of the input signal

20.Define class AB power amplifier.
It is an amplifier in which the input signal and the biasing is such that the output Current

flows for more tha half cycle but less than full cycle of the input signal
21. Define class D power amplifier.

It is an amplifier which is used in digital circuits and also the input signals are pulses.
22. Give two applications of class C power amplifier

It is used tagenerate pulses.

It is used to trigger other devices.
23. Write any two characteristics of class A amplifier

The Q point is placed at the center of the DC load line.

The overall efficiency is 25%.
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24. Write any two characteristics of class B amplifier
The Q point is placed at the cutoff region.
The overall efficiency is 78.5%

25. What is a push pull amplifier?
Class B amplifier is used as a push pull amplifier which uses two transistors. Both the
transistors work as a push pull arrangement.. i.etransistor will be on at a time.

26.What are the features of clas$ C power amplifier? (APR/MAY 2011)
The output current flows only during a part of the positive half cycle of the input signal.
This condition is achieved by biasing the transistor belowffut o
The output signal does not Resemble the input Signal because it consists of narrow pulses
The clasg C amplifiers is the most efficient power amplifier and its overall efficiency,
under certain conditions, may approach even 100%

27.What is meant by cros over distortion? (NOV/DEC 2010), (NOV/DEC 2011),
(MAY/JUNE 2012), (MAY/JUNE 2013)
In Classi B amplifier, both the transistors are at cut off region that is bias voltage is zero.
So input signal voltage should exceed the barrier voltage to make thsttnansnduct
until the input signal exceeds 0.7V for Si and 0.3V for Ge, otherwise the transistor cannot
conduct. So there is a time interval between the positive and the negative alterations of
the input signal when neither transistor is conducting. fEseilting distortion in the
output signal is cross over distortion.

Q, conducting
Q- off e T
|
\ wml

/
Both Q; and Q, off \(J\ off

(crossover distortion)

0O, conducting

28.How crossover distortion is eliminated? (MAY/JUNE 2013)
To avoid crossover distortion, a slight forward bias (0.3V for germanium, 0.6V for
silicon) voltage is applied to the baseitter junction of the transistors. It causes
transistor to conduct immediately when the input signal is applied. So Q point is fixed
above the cuoff.
29. State the merits of using push pull configuration.
U The merits of push pull configuration are,
U Efficiency is high (78.5%)
U Figure of merit is high
U Distortion is less
U Ripple present in the output due to power supply is multified.
30.What are the advantages of using complementary symmetry configuration?
The advantages of using complementary symmetry are,
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U It does not use center taped transformer either at input or output.

U It uses one PNP transistor and one NPN transistor, hence it provides proper
impedance matching. Hence its voltage gain is unity (i.e., it acts as voltage
follower)

31.Define conversion efficency of a power stage.(NOMDEC 2016)

The ratio of the AC output power delivered to the load DC input power applied is
referred to as conversion efficiency. It is also called as collector circuit efficiency in case of
transistor amplifier

_ YRR GOMED Q. OXHOQ (DG TN R
~ 08 RED'Q [ OANGTNGD OROO CRXH A
32.Write down the values of maximum possible power conversion efficiency for
A Class A direct coupled
A Class A transformer coupled
A ForclassMirect coupled d = 25%
A For class A transformer coupled d =
33. State Bisection theorem

This is called Bisection theorem can be applied to any symmetrical network. Emitter

coupled differential amplifier is symmetrical network.

34.What do you mean by tuned amplifiers?

The amplifiers which amplify only selected range of frequencies (narrow

band of frequencies) with the help of tuned circuits (parallel LC circuit) are called tuned

amplifiers.

35. What are the various types of tuned arplifiers?
0 Small signal tuned amplifiers
Single tuned amplifiers
Capacitive coupled
Inductively coupled (or) Transformer coupled
Double tuned amplifiers
Stagger tuned amplifiers
Large signal tuned amplifiers

® 100

et en en- I ent B et et B et

36.Give the expressions for the resonance frequency and impedance of the tuned
circuit.
f = 1 [/ 2" a8 kC & Z R = L/C
37.What is the response of tuned amplifiers?
The response of tuned amplifier is maximum at resonant frequency and it
falls sharply for frguencies below and above the resonant frequency.

38. When tuned circuit is like resistive, capacitive and inductive?

U At resonance, circuit is like resistive.

U For frequencies above resonance, circuit is like capacitive.

U For frequencies below resonancecait is like inductive.
39.What are the various components of coil losses?

U Copper loss

U Eddy current loss

U Hysteresis loss
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40.Define Q factor of resonant circuit.
U Itis the ratio of reactance to resistance.
U It also can be defined as the measure of effayiewith which
inductor can store the energy.
Q=24 *(Maxi mum Energy Stored per cycle [/
41.What is dissipation factor?
U Itis defined as 1/Q.
U It can be referred to as the total loss within a component.
42.Define unloaded and loaded Q of tuned circuit.
U The unloaded Q or QU is the ratio of stored energy to dissipated
energy in a reactor or resonator.
U The loaded Q or QL of a resonator is determined by how tightly
the resonator is coupled to its terminations.
43.Why quality factor is kept as high as possible in tuned circuits?
When Q is high, bandwidth is low and we get better selectivity. Hence Q is kept as high
as possible in tuned circuits. When Q is high inductor losses are less.
44.List various types of casaded Small signal tuned amplifiers.
Single tuned amplifiers.
Double tuned amplifiers.
Stagger tuned amplifiers.
45.How single tuned amplifiers are classified?
Capacitance coupled single tuned amplifier.
Transformer coupled or inductively coupled singired amplifier.
46. What are single tuned amplifiers?
Single tuned amplifiers use one parallel resonant circuit as the load impedance in each
stage and all the tuned circuits are tuned to the same frequency.
47.What are double tuned amplifiers?
Double tunedamplifiers use two inductively coupled tuned circuits per stage, both the
tuned circuits being tuned to the same frequency.
48.What are stagger tuned amplifiers?
Stagger tuned amplifiers use a number of single tuned stages in cascade,
the successive tun@ifcuits being tuned to slightly different frequencies. (OR)
It is a circuit in which two single tuned cascaded amplifiers having certain bandwidth are
taken and their resonant frequencies are adjusted that they are separated by an amount
equal to the badwidth of each stage. Since resonant frequencies are displaced it is called
stagger tuned amplifier.
49.What is the effect of cascading single tuned amplifiers on bandwidth?
Bandwidth reduces due to cascading single tuned amplifiers.
50. List the advantages and disadvantages of tuned amplifiers.
Advantages:
They amplify defined frequencies.
Signal to Noise ratio at output is good.
They are well suited for radio transmitters and receivers.
The band of frequencies over which amplifioatiis required can
be varied.

cCccc

Disadvantages:
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U Since they use inductors and capacitors as tuning elements, the
circuit is bulky and costly.

U If the band of frequency is increased, design becomes complex.

U They are not suitable to amplify audio frequencies.

51.What are the advantages of double tuned amplifier over single tuned amplifier?
It provides larger 3 dB bandwidth than the single tuned amplifier and hence provides the
larger gainbandwidth product.
It provides gain versus frequency curve having stesiges and flatter top.
52.What the advantages are of stagger tuned amplifier?
The advantage of stagger tuned amplifier is to have better flat, wideband characteristics.
53. Mention the applications of class C tuned amplifier.
Class C amplifiers are used panly in high-power, highfrequency applications such as
Radicfrequency transmitters.

U In these applications, the high frequency pulses handled by the
amplifier are not themselves the signal, but constitute what is
called the Carrier for the signal.

U Amplitude modulation is one such example.

U The principal advantage of cla€samplifier is that it has a higher
efficiency than the other amplifiers.

54.What is Neutralization? (MAY 2017)
The technique used for the elimination of potential oscillations is called neutralization.
(OR) The effect of collector to base capacitance of the transistor is neutralized by
introducing a signal that cancels the signal coupled through collector baséaraya
This process is called neutralization.

55.What is the use of NeutralizationANOV/DEC 2015)(MAY 2016)
BJT and FET are potentially unstable over some frequency range due to the feedback
parameter present in them.

U If the feedback can be cancelled dny additional feedback signal that is equal in
amplitude and opposite in sign, the transistor becomes unilateral from input to
output the oscillations completely stop.

U This is achieved by Neutralization.

56.What are the different types of neutralization?
1 Hazeltine neutralizatioMAY 2016)
I Rice neutralization
1 Neutrodyne neutralization.
57.What is rice neutralization?
It uses center tapped coil in the base circuit. The signal voltages at the end of tuned base
coil are equal and out of phase.
58. Write down the need ofcascading the amplifiers.(No2014)(APR/MAY 2015)
Cascading means connecting the output of one amplifier to the input of another to form a
multistage amplifier. The overall gain of cascaded amplifiers depends on that of each
stage and the total nurer of stages. The purpose of cascading amplifiers is to reach the
desired signal power with a minimum amount of distortion, by providing equal overall
gain characteristics to all frequencies in the signal.
59.Draw the ideal tuned circuit and write the expression for its resonant
frequency.(APR/MAY 2015)



EC 8351 Electronic Devices And Circuits (2018) Odd semester

Resonanceccurs when an LC circuit is driven from an external source at an angular
frequency«n at which the inductive and capacitiveactanceare equal in magnitude. The
frequency at which this equality holds for the particular circuit is called the resoaquefficy.
Theresonant freciuenayf the LC circuit is

T VIC
whereL is  theinductancen henries andCis thecapacitancen farads  Theangular
frequency«n has units ofadiansper second.
The equivalent frequency in units ledrtzis

o= on = onvic

Wp

PART-B

1. With neat sketch explain two stage cascaded amplifier and derive its overall Av,Ai,Ri
and RONOV/DEC 2014

2. Draw the circuit of emitter coupled BJT differential amplifier, and derive expresfions
differential gain, common mode gain and CMRROV/DEC 2014, APR/MAY 2015,

NOV/DEC 2015, APR/MAY 2016DEC 2017

3. What is Neutralization? Eplain any one method in bri&§PR/MAY 2015, APR/MAY
2016

4. (i)Draw the circuit diagram of a push pull amplifier anglexn its working in detail.
APR/MAY 2015
(i) Derive the equation for efficiency of a class B power amplitd?R/MAY 2015,

NOV/DEC 2015 NOV/DEC 2013

5. (i)Explain the operation of complementary symmetry push pull amplifiers state its
advantages andisadvantages.

(i) Explain the working of Class A Power amplifier and derive the expression for the
power output, efficiengyNOV/DEC 2013DEC 201(MAY 2017)

(iif) Explain the working of Class C Power amplifier and derive the expression for the
power output, efficiencipEC 201(MAY 2017)

6. With the neat circuit, explain and derive the gain and bandwidth of a single tuned
amplifier with its frequency respondeOV/DEC 2015

7. Draw the circuit of FET input stages, and derive expressions for differential gain,
common mode gain and CMRRAY 2017)

8. The dual i nput bal anced out pertd . 7KiYf, f er
RE =6. 8KY, hf e=100-15/C CFind 1 d&p&tating pyift E/aues,
differential &common mode gain, CMRR and output if Vs1=70m¥])pat 1 kHz and
Vs2=40mV(pp)

9. A Cl ass C ampl i fier wi t h VCC=25V has R
Rw=0.06Y. The transistor has \Gigal §equehcy,0. 6 V.
the output power and circuit efficiency
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10. The differential amplifier has the following values RC = 50 K, Re = 100K and Rs = 10K.
The transistor parameters are r’ = 50K= hi
Ad, Ac and CMRR in db

11.Construct BiMOS cascade amplifier.

12. Explain the different types of neutralization technique used in tuning amifi#r2016

13.Interpret the qualitative analysis for power amplifiers

UNIT V
FEEDBACK AMPLIFIERS AND OSCILLATORS

PART-A
1. Define positive feedback?
If the feedback signal is in phase with input signal, then the net effect of the feedback will
increase the input signal given to the amplifier. This type of feedback is said to be
positive or regenerative feedback.
2. Define negative feedbackEC 2017
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If the feedback signal is out of phase with the input signal then the input voltage applied
to the basic amplifier is decreased and correspondingly the output is decreased. This type
of feedback is known as negative or degeinerdeedback.

3. Define sensitivity?
Sensitivity is defined as the ratio of percentage change in voltage gain with feedback to
the percentage change in voltage gain without feedback.

4. Define Desensitivity D?DEC 2017
Desensitivity is defined as the recipabof sensitivity. It indicates the factor by which
the voltage gain has been reduced due to feedback network.

Desensitivity factor (D) = 1+A b.
Where

A = Amplifier gain.

b = Feedback factor.

5. What are the types of feedback?(NOV/DE€013)DEC 2017
i. Voltageseries feedback
ii. Voltageshunt feedback
iii. Currentseries feedback
iv. Currentshunt feedback
6. Define feedback?
A portion of the output signal is taken from the output of the amplifier and is combined
with the normal input signal. This is known as feedback.
7. Give an example for voltageseries feedback.
The Common collector or Emitter follower amplifier is an examplevigtage series
feedback.
8. Give the properties of negative feedbackDEC 2017
i. Negative feedback reduces the gain
ii. Distortion is very much reduced
9. Distinguish between series and s feedback.
S.No | Series Feedback
(1) In series feedback amplifier,
the feedback signal is connected
series with the input signal.

Shunt Feedback

In shunt feedback amplifiers, tk
feedback signal is connected
parallel with the input signal.

(i) It increases the input resistance | It decreases the input resistang

10. Give the effect of negative feedback on amplifier characteristics.

CHARACTERISTICS
Type of | Voltage Bandwidth | Input Output
feedback gain resistance resistance
Current-series | Decreases | Increases Increases | Increases
Voltage-series | Decreases | Increases Increases | Decreases
Voltage-shunt | Decreases | Increases Increases | Decreases
Current-shunt | Decreases | Increases Increases | Increases
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11. What is current-series feedback amplifier. (or) What is Transconductance
amplifier?
In a current series feedback amplifier the sampled signatisrant and the feedback
signal (Which is fed in series) is a voltage.
I

Y

Where
Gm = Amplifier gain.
lo = Output current.
li = Input current.

12. What is Voltage shunt feedback? (or) What is transresistance artiper?
In voltage shunt feedback amplifier the sampled signal is a voltage and the feedback
signal(Which is fed in shunt)is a current.

V, _
"y (or) V,=R,.l;
Where
Rm = Amplifier gain.
V, = Output voltage.
li = Input current.
13. What is voltage series feedback amplifier? (or)What isoltage amplifier?
In a voltage series feedback amplifier the sampled signal is a voltage and feedback
signal(Which is fed in series) is also a voltage.
A=Yo
Vi
Where
A = Amplifier gain.
V, = Output voltage.
Vi = Input voltage.
14. What is current -shunt feedback amplifier? (or) What is currentamplifier?
In a current shunt feedback amplifier, th@mpled signal is a current and the feedback
signal(Which is fed in shunt) is a current.
A:II—O (or) I,=Al,
Where
A = Amplifier gain.
lo = Output current.
li = Input current.
15. Write the expression for gain with feedback for positive and negative feedback.

For positive feedback:
_ A
AT an

For negative feedback:
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A
1+ Ab

Af:

Where,
A: = Amplifier gain with feedback.
A = Amplifier gain without feedback.
b = Feedback factor.

16. Give an example for currentseries feedback amplifier. (or) Give an example for

Transconductance amplifier.

The common emitter amplifier with Re in the emitter lead and FET common

sourceamplifier stage with source resistor R are the best expel for current series feedback

circuit.
17.Give an example for Voltage shunt feedback? (or) Give an example for

transresistance amplifier?

The collector feedback biased common emitter amplifieanisexample ofvoltagei

shunt feedback circuit.
18. Give an example for voltage series feedback. (or) Give an example for voltage

amplifier.

The common collector (or) emitter follower is an example of voltage series feedback.
19. Distinguish between series andhunt feedback amplifiers.

Series feedback:

(). In series feedback amplifier the feedback signal is connected in series with the
input signal.
(i). It increaseghe input resistance.
Shunt feedback:
(). In shunt feedback amper the feedback signal is connected in shunt with the
input signal.
(ii). It decreaseghe input resistance.

20. What are the drawbacks of negative feedback?(NOV/DEC2009), (NOV/DEC
2011)(APR/ MAY 2015)DEC 2017
There are two disadvantages of negateetiback (i)the overall gain is reduced almost in
direct proportion to the benefits, and it is often necessary to compensate for the decrease
in gain by adding an extra amplifier stage;(ii)the circuit may tend to oscillate, in which
case careful design isequired to overcome this problem. Negative feedback is also
known as degenerative feedback because it degenerates (or reduces)the output signal.

21. What are the advantages of negative feedback? (NOV/DEC2010), (MAY/JUNE
2012),(NOV/DEC 2015DEC 2017
1 Gainstability
1 Noise reduction
1 Reduction in nonlinear distortion
i Bandwidth can be increased
1 Increase in input impedence
1 Decrease in output impedence
22. What is the nature of input and output resistance in negative feedback.
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(1) Voltage series feedback:
Input impedance:
Zi =27/ ( 1+A b )
Output impedance:
Zot= 2o/ (1+A D)
(2) Voltage shunt feedback:
Input impedance:
Ri=R * ( 1+ A b )
Output impedance:
Zox= Zo * (1+ A b)
(3) Current series feedback:
Input impedance:
Rii=2/ ( 1+A b )
Output impedance:
Zot= 2o/ (1+A D)
(4) Current shunt feedback:
Inputimpedance:
Ri=R/ ( 1+A D )
Output impedance:
Ri=R,/ (1+A b)
23. What is Oscillator circuit?
A circuit with an active device is used to produce an alternating current is called an
oscillator circuit.
24. What are the classifications of Oscillators?(NOV/DEE2013)
*Based on wave generated:
i. Sinusoidal Oscillator,
ii. Non-sinusoidal Oscillator or Retation Oscillator
Ex: Square wave, Triangular wave, Rectangular wave etc.
*According to principle involved:
i. Negative resistance Oscillator
ii. Feedback Oscillator.
*According to frequency generated:
i. Audio frequency oscillator 20 Hz20 kHz
ii. Radiofrequency Oscillator 30 kHiz 30 MHz
iii. Ultrahigh frequency Oscillator 30 MHiz 3 GHz
iv. Microwave Oscillator 3GH% above.
* Crystal Oscillators.
25. What are the types of feedback oscillators?
* RC-Phase shift Oscillator,
* LC-Oscillators
i. Tunedcollector Oscillator
ii. Tuned emitter Oscillator
iii. Tuned collector base Oscillator
iv. Hartley Oscillator
v. Colpits Oscillator
vi. Clap Oscillator
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26. Define Barkhausen Criterion. (NOV 2009APR 2011,NOV 2011,MAY 2012NOV
2014(NOV-2016).(MAY 2017) (MAY 2016
Condition for sustained oscillation,
a. Magnitude condition |A} = 1
b. Phase conditioh Avb = 0°
These conditions are called as Barkhausen criterion.

27. Write the expression for gain and oscillation frequency for wein bridge oscillator.
(NOV/DEC 2010YAPR/MAY 2015) DEC 2017

1 and gain,b -1
C 3

Oscillating frequency,f =

28. What are the advantages and drawbacks of RC phase shift oscillator? (APR/MAY
2011)
Advantage
1. £, is independent of active device parameters and elements of amplifier
does not affect frequency stability.

Disadvantages

1. Condition for sustaining oscillation is dependent of parameters of active

device.

2. fo is very difficult to vary.

3. jo depends on discrete components.

4. | 4} 229 is not possible by single stage FET.

29. Define Piezoelectric effect. (MAY 2013)
When applying mechanicanergy to some type of crystals called piezoelectric crystals
the mechanical energy is converted into electrical energy is called piezoelectric effect.
FalT.

1
I:l — = CRYSTAL
T

30. What is Miller crystal oscillator? Explain its operation.
It is nothing but a Hartley oscillator its feedback Network is replaced by a crystal. Crystal
normally generate higher frequency reactance due to the miller capacitance are in effect
between the transistor terminal.

31. State the frequency for RC phassahift oscillator.
The frequency of oscillation of R@hase shift oscillator is
F=1/20RCO (4k+6)
Where k=2.639.

32. Draw the equivalent circuit of crystal oscillator.

3 Cr =Miller Capacitanee
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33.

.Name two high frequency oscillators. (Nov 2010)
(i) Hartley oscillator (ii) Colpitts oscillator

34. What are the advantages of crystal oscillator?(Nov 2012)

35.

36.

37.

Simple circuit since no tuned circuit is needed other than the crystal it self.

Different frequencies of oscillations can be obtained by simgiaceng one crystal by
another. Hence it makes it easy for a radio transistor to work at different frequencies.
Since the frequency of oscillation is set by the crystal, changes in the supply and
transistor parameters does not affect the frequency dlabisci.

Mention the types of feedback amplifiers. (Nov 2013)

i) Voltage Series ii) Voltage Shunt iii) Current Series iv) Current Shunt

What is the advantage of colpitts oscillator compared to phase shift oscillator?
(NOV/DEC 2015)

Colpitts oscillator Advantages: a) Simple construction. b) It is possible to obtain
oscillations at very high frequencies. Disadvantages: a) It is difficult to adjust the
feedback as it demands change in capacitor values. b) Poor frequency stability.
Application: a) As a high frequency generator

Advantages of RC phase shift oscillator. a) Simplicity of the circuit. b) Useful for
frequencies in the audio range. c) A sine wave output can be obtained. Disadvantages of
RC phase shift oscillator. a) Poor freqagrstability. b) It is difficult to get a variable
frequency output, because to change the frequency, we need to vary all the resistors and
capacitors simultaneously which is practically very difficult.

Differentiate oscillator and amplifier? (NOV-DEC 2016.

Oscillator producuce an alternating current

Amplifier will provide a stable output which is an amplified version of input signal.

PART 1B

1) Explain in detail the advantages of negative feeddaElC 2017
ii) Explain with circuit diagram, aegative feedback amplifi@nd obtain expression for
its closed loop gailAPR/MAY 2015 DEC 2017
Determine Rif,Rof,Av and Avf for the Voltage shunt feedback amplifi€V/DEC
2014, APR/MAY 2015
Determine Rif,Rof,Av and Avf for the Voltage series feedback amplNiéV/DEC
2014, APR/MAY 2015NOV/DEC 201dMAY 2017)
Sketch the circuit diagram of a tvabage capacitor coupled BJT amplifier that uses series
voltage negative feedback. Briefly expldiow the feedback operaté$OV/DEC 2015
Draw circuit of CE amplifier with current series feedback and obtain the expression for
feedback ratio, voltage gain, input and output resistahse¥/DEC 2014, APR/MAY
2015
Discuss in detail the characteristics of current shunt feedback amphfiav/DEC
2013MAY 2017)
Explain the following with neat diagralNOV/DEC 2014
® RC phase shift oscillatoNOV/DEC 2014DEC 2017
(i) Hartley oscillator. NOV/DEC 2014
(i)  Colpitts oscillator APR/MAY 2015
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(iv)  Wein bridge oscillatdkPR/MAY 2015, NOV/DEC 2015 NOV/DEC 2013,
NOV/DEC 2016
(v) Crystal oscillator NOV/DEC 2015
8. Take part in the discussion of the four types of topology for feedback of an amplifier.
Derive the expression for gain with feedback. Mention the advantages of negative
feedback amplifier.

99 A Hartley oscillator is designed with L1
Find the range of capacitance value if the frequency of osaillaiearied between 950
to 2050 KHZ

10.Two identical amplifier stages , each with voltage gain of 20dB and B.W of 25kHz are
cascaded. To improve gain stability the cascade is provided with negative feedback to the
extent of 10%. Estimate the effective gainl dr@ndwidth

11.Design a Colpitts oscillator with C1 = 100pf and C2 = 7500pf. The inductance is
variable. Determine the range of inductance values, if the frequency of oscilkation
vary between 950 KHz and 2050 KNZAY 2017)

12.When negative voltage feedbaskapplied to an amplifier of gain 100, the
overall gain falls to 50. Find the fraction of the output voltage feedback. If
this fraction is maintained, find the value oftlreplifier gain required if
the overall stage gain is to be THEC 2017

13. A 1 mHinductor is available. Choose the capacialues in a colpitts
oscillator so that f = | MHz and feedback fraction is (#EC 2017

14.When a portion of the output signal is fed to input, as you are aware, feedback is
generated. Distinguish between negatesdback and positive feedback and
elaborate on their individual advantages. How different parameters of an
amplifier (say) will beaffected by these twtypes of feedback BEC 2017
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